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FOREWORD

This publication was prepared under contract
by the UNITED STATES JOINT PUBLICATIONS RE-
SEARCH SERVICE, a federal government organi-
zation established to service the translation
and research neceds of the varicus government

departments.
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SELECTED TRANSLATIONS ON SOVIET
MEDICAL RADIGLOGY AND RADIATION

This report contains twe translations on medical radio-
logy aad radisilon taken from the pesriedical Sovelskays
mediteina (Soviet Medicine), No 9, Moscow, Seotember
1960. The titles of the articles are glven below in
the table of contants.
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THE PRESENT STAGE OF MEDICAL RADIOLOGY*
w355

PFollowing 1s the trvanslation of an article by
Pref I. G. Lageneve (Mosoow), Director of the
State SelentPic-Ressarch Reenteeno-Radiclogical
Tnstitute of the Minlstyry of Public Health RSFSE,
in Sovabolavs medibsing (Soviet Medicins), No 9,
Mosoow, Septembsr 1960, pages 26eTl. | :

! &

" The brillisnt schlevementz in the £leld of nuclear
physles, the discovery of the struchture of the alton and
the coubrol of atomic enerfy gave mankind not only bound-
less scurcss of energy but also new and powerful means
of studying bHhe axbremely complicated processes which
take place in the animal and plant kingdoms ard which
canrot be studisd by sny obther mabhods,

‘ Bsoides the neturslly redicactive substances, it
18 pow possible to indnuce srtiflclel radliosctiviiy in
simost 81l the chemicals of Mendeleev's teble., +his
glver the rasssrchers 8 widse choloe of sources of radi-
atlons. ’ ' :

, From the begivning of the discovery of redicas«
tivity, radicactive substances n to assume & dis-
rimative mesning in rmediclns A new branch of medlcal
science end practlee, medlo radiclogy, began to come
intoe existanse. The development of wmedicsl radiology -
can be divided into ssveral periods.

Tha first period, the parled during which medisal
radiology was In the process of becowming en indspandent
diseivpiine , Pegan with bhe wary dipsovery of the phew
nomenon of radicestiviby end fta eflacts on biological
retber, 1t 1s sherscberizad by the smplricel study of
thiz bioleglesl effsct, and by the use of natursally ra-
dioastive materisl for medicsl DUPDOBES,

Tn the sssond pericd, which began in 19@5w19h6$
modical radliclogy undarwent vigovous growth. This

]
1

i
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¥ Frosented at the Tashient Conferance on the
Toaceful Uses of Stomle Bnergy, Taehkend, September, 1959.
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poeELod was Ufuﬁhuuﬁm wat Byoche wie roeosd study of aetle

fletel radivaciive substznoes and the ssisevion from
them of the mosi umnful cnoa for the nruncseas of sclan-
t1fic research and ¢linical sppllecation; by exvperimantal
study ~of biocloglczl effentr of rediciopical ancrgy, the
working cut of ﬂnma~ouu methods of dlugnesis énd clinieal
gpplication of radionrstive 1aou0posg send finally, the
development of radi:lwg*eal squipnant,

Tha lezt and eurrant pa*iod, whiz% begen in 1955w
1956, 1s & period of ralative stsbiliization, & period of
untque "resvaluatison of standards® togethsr witll the anpee
lysias &nd synthesls of all provicusiy collected date. It~
1s & period of sober comparitiva m»alv&tﬁJn and comparison
of 1scleted vesulos of the wees cof ithe differens rediv-
sctive metisrs nrd the varicons taﬁh‘ Louag for unlnp “home

During the paviocd of wigoerous davslopmeni of
medlcel radiclogy, we can farnzn three tendenclas, The
f&fst of these *q charackant zed by the uze of radloactive

taotopes for resoarch on the ﬂi”faraa+ 11Te processes
(plochemical and p%wglalmginai} of & 1ive human organism
which are ineccessible or nnt eanily aa. saiblo to
resaarc% by ottar methoda, _

After 1v bscams a_aa”@nt thet i1t is mossidle to
iﬂtrodvua rauicactiva mattavrs into 21} Xinds cf organis
end Inorgenis comnounds, tc fiabra® the woteins, vita-
minds, hormones, bactsria, wmedicinal mat t&r ) ﬂtc., hoth
we here and those ebrozd began an intensive study of
metsbolism, diatridution, speaed of converslon, wovement
and extraction lrov: the orzenism of the matter Inbtro-
duced Anto 1t, Studias u*wn begun on the fuanctiens of
variouas organg znd syshens of 1 he tiving human heing
both Iiv hia normal and anPGWOg;vaL states, To study the
metabolism of the bonea, bthers were axporimsnta sith Lhe
uae of radlosctive phosphoron, galy*-m guilium and strone-
tlum, To s%uﬁy the proesgssy of the Tormation and clrous-
lation of the %locd they wes redicucilvs Irvon, sodlam,
‘potaaslom and ,uulaium, ard Finallv, to study fonctlons
of Lthe thyrcld gland ard 0iu3f*; hire uged radicective
ledine., Thene stu *ea allowed a3t thls tine the Tomie
lation of definite wmothods ard the definlilon ¢f a numbder
of redioasiive watiﬁz& which oan bwyve wide practicel
application. Hewever, there Lz wuch Lo be ezplored Iin
this fleld.

The second tendsney is characterized by ths ap-~
plication of radiocsctive substances in clinical diagm
nostlca., It 1s £igzo bassd on the egtudy of the distri-

" hution of introduced radiocaciive matter, the spead of
its movement and the intengity of ailocation in the dif-

e 2:5
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By ?hetia
. ”axqt Phis }‘%1,3_
211 branches of m&dﬁalf 28 ﬁﬁev; *iv ium
cated sourcez of emls Xwn Loga taaw w*Lb 211 the modifi=-
oatimnw Radlstion fros considerable disbance [telaw
gammepathy ov f"mmsﬁﬂquq ther &pv} s wsed In the case
ﬂa desply locabed mellgnant tumors. Thers ars
insteliaticns oreated re radloschive cobali
and {to & lesszay degres) radicsebive cesgium. €
or conbact therepy {&yﬁl pation me@‘3ﬁ} ¢§ us nd
tzaa&memu of both the maAL?nwyt BT
and slse in the treatment of skin dis
sent tima cobalt and phospborus are
“eators of different forms.

L The wmethod of INTRACAVITARY RARDTATION, for w%ﬁub
cobalt and gold ere wmelnly usael,  hae geveral modle
ficakions m&iniy ?&gtﬁ&iﬁg *%w Torme aod o @ngi~%&mﬂia¢
of the mbshonces which gre introdudsd into the mut“?al
cavi%he of the human bodv.

éﬁfm ,é‘%:

i t::d in t?“ H

Tha INTEhJﬁﬁwfwu RASI&TIﬁﬁ GOT ' Bl Introe
duation of radloacbive sobal’ 4} divently
Iinto the affacted ui%“ g aips seversl modie
ficsation %o thig msthv GJ.%hi congisteney
of the pre G&”Funﬁv {mat lar echalt or gold in

a ooll a*das aw@;g v
' ?.-;, ADTATION, Durx ug the esrly periods of
the development of adius? andg&ug«k @h@ ase of synthetle
radicaobive iuhurne 5 parorel intro=
&uﬂfiuﬂ BOQ ﬂﬁd Tary vy ping in mind thet the
one tlgons ahsara ‘ ﬁ?hﬁ?* ¢ GRLN 3 a:d agtrontlium, we
erﬁac@aﬁ aﬂa 658 Lt reore of the bonej
angd PGW%“b%PLQ tha rhn iodine, we
hoped to s ;54 mmymm.d@ Hows
@uar, iuﬁ Ekﬁ‘ 3 ST wmabhod as
wall as the .de-* LE dueblon of Leotopss
for diesgnostic purposas 18t8ls Justiflised, 4%
prassnt the only pracil

2 "b

Ci (sf~

aviai

sal value of $he internal intro-
duction of ﬂaﬁa@a Lhve phﬁﬁ?bu@&ﬁ hen besn In the cure
of pﬁlvﬁytﬁmrmw T some Qquﬁa this meithod proved
ugeful 2lss In the meitestizes of the skelsbon end the
lymphatic systesn
Thus, ount of th- four groups of
5

g mabhods, bthe most
pracilcal one ig the method of 2&&@?%%; radistion., Fach
¢f the renma ng iz vamd malely in the capscity of sé-

ini:
ditional and suxiliary methody;, both f@ﬁ thﬁ external

")‘5




rediatlion theravy ard exvecislly for suvglerl maebhods of
C?ufi?.& «

. Tha coutemporary stmg@ of davelopment of elinfaal
radiology, &8 elrasdy stated, differs grestly from bae
preceeding, It 1s characterizzd by the followlng prop-
ertiss. '

The number of isotopes which are used In medicine
are conslderably St&biliaéﬂo The bnraﬁ Wrthﬁ'% of dlage
nostice and Hherasy huve besn Tormulated: thevelcre, the
mmber of new lgotopsas %@ing Teeted and the nunver of
new mathods belng devsloved have shevply d@ﬂ”cwsadu ALl
sttention of scisntific vesserch and conztruction s -
rectead toward the perfsction of tiwe m¢agudy oxigting
methods and rai;o;ngi sl apparatuas. The methods of ax-
ternal radiatlon sre bsing perfectsed., It has been found
that all forma of kinstle vadiabion are meore offectlive
that statizc: theveforo, we ars now davelopirg thase modie
ficetlons for telegamma 1Ievapy and are construeting ro-
tating telsgamma apparatus '

The uss of hard and kuparm sard rays turnad out bo
bs quite eoffgotive, They are genarated ’y means of belg~
trons of v"““ouﬂ ccﬂanruﬂt1num and by Uinesy accelerabors
from b to 35 MV {(megavcelisl, The uss of mepavelt cnergy
allows one to concentivais a%d ovenly diztriints the
dognage on the bumcrs, spsrlicy the hsalthy tlassusz and
espacially the akin, :

-Nuclear therapy can have apeaial apwliiecation with
the ald of a cyciotron which gives a nerrow beam of
alohe particles with an enurgy clese to s willion eleatro-
voltise MNuclazr tharapy cen be realized V n lrradistlon
of small sressz {ahout I *~f3 oy a2 glLria b ocalized boam,
ag for exemple in the Yvradistion of ths h;ﬁcphysms {rae
diologlies) hypophysscolamy in gemersilined cancar of thy
breast). ‘

The nmathods of shorb-losus ewmr et theprsny of
Intracavitary and interatiil i are slaz belng
parfacted. The forms o«f msadl "”0“3?9‘!*H§ whloh
are used iu the intrecny m°qp“ era hezinning to

change, %ith the roctilines Siene of cobalt
they vse also v““narahwona ﬁu_.. Toem of baams of all
pizes evenly dilstrituted in & plzobic mwass (Dilustohalb),
In maecreogusnenaicns the baads of the iasbmbalt b o
weighsd dn & 2iguid media of diff@?am? snaellla gravities
devending un Wﬁthﬁf they distrihuls thamzelvos evanly,
sink, or flosk., s Lﬂ“yin% af thase naw forms of radio.
gctive prapa%auiama in our inastitute showsd fthelr ade
vantaga over the old methods. %We ales vgs liguid prepow
ratlons which are lnbroedussd Into the anvitiszs lv baloonsg,

3

o ‘3 -~



iti&* iy
the areas :
nylon thread ins id@ wf Whhah i’ are
cobalt wire. : '

It was @agg@steﬁ te use sewing of the awelling
with njlon tapes or cabgut satursted with radlosctlive
phosphorus to fecllibate interstitial rediation. It was
els0 3u%gﬁ%tf' to Inzert {by shoobing) lnto the swelllng
by mezns of & wweuiai ?MQ trument {(gun) some sovselal none
removebles nesdleg of radicsc tire goid, Abrosd they ine
sert through the Oﬁ@v"%znn operdng intc the raglon of the
hypophysls wadicactive yhtrium conflred in thinewslled
needles of stelinless stesl. . v :

In the branch of internal ra&i&ﬁimn, the thoughd
of the researchers took & sp pacial beont Thay are trying
to deve]ap a substancs of bh&&@raﬁ sau Sumorctronie
naturs which would lesd the i¢&t%@é» which are sblbached
o 1t to the tumors. This ldea 1s cloas to the ldea of
neutrontrapping therapy. This method utilizes the sbility
of samw_ﬁa%tarﬁ to treval from the blood to She different
tissues with verying velocitles, Sincs Hthe tumorous
tlsaue abeorbs the different metter more gulekly thers
ocourred the idea to satursis the tumor with substances
capable of creating In 1t induesd redicactivity. For
this purposs we are Lasting boron, itium snd uranium,
Eowever, this f“fh L5 atill besst by meny difficulties.

The second oubtstanding ohs *avtm?* tle of the pree
sant perliocd Ls the compavative study of the ¢linical data
which wes obtsinsd by ths srpilestisn of the different
disgriostic snd therapsutic metboda. Isolated resulis
for the past flve to fen ysers of obgervation ms%e it
possible aven now Lo & a sober evelustion and to assign
the corresponding vlsca in sliinicel precitlcs o waah of
the developad @@hﬁudﬁa -

' The third cugﬁﬁﬂuijuwiﬁ
the reacticns of the o*ganiaw Lo
the fight agsilr ?% &Lis BReElon
The radistion clinle airesdy nozge:
fective means of combating b@ﬁh t he
bhe orgenism and the local resactl £ the skin; wuocous
membranes, otc. Suifies iL tu iy » few such &g

{

C’ el I':'% [l

getalle Lu
latlion in anf iw
vrophylisctics.

saversal very ef-
}w~&1 reaction of

bamotransfusion, hormons reavblon & Gleamsnty such

a8 mercaming pro anin, cystenin, capherid, ete. The use
of all theze diminishes the resction bo radiatlion, crectes
Favorable conditlong for radistion therapy, and incrsases
its effentivensss. ‘ ’



They Pourith chovactsristic ¢ thoe *r“dj of ths
effect nf redistion on the peroownel which la wverking
with the prediosctive energy in medlcine snd the devel-

eprment of means for thein prstecticnu We should note

here the develovment of the new dosemeters and protective
devices, In the lastv three yoors In our institute alone
they developed 18 protestive constructlions for work with
radioactive isotopes, auch as ¢ scresns, safssg, containers
syringes, radio-manivulsted teblses, etc, All of these are
now in mass p*adubuﬁon.

The fifth and th: last characteristic of the pre-~
sent period iz, that during 1%, the scisnce of radlclogy
hes been formulated and crganized into a new of theraw
peutie and preventive esteblishments., Here belong the
formetlon of X-ray and rediologlcal depsrtments, radio=
logical groups st the flrst sld and apidam@;ogical
stations, the dsvzlopment of different rvles and direcge
tives, clvillan norms, typicsl plans for radiologlcal
departments, efe, and the p.up&rataom (s34 raﬁiolagicai
divisions in a1l unlts.

Summerizing the developmsnt of radlology. in the
past 15 yeavs, iL 19 possiktle to map cubt soveral Immediate
prospents for its developmant,

In ths coming yesrs the =
clinlesl radloleogy will continue
directions. _

1) Perfection of the tazhnlques of radiological

mathods of diarmnduﬁc~ in tha field of clrculatory ﬂnu'
mebebolic procssses and rizo the diagnosls of ths early
forms of cancer. Far this Jﬁ?ﬁh@” our nationsl industry
will put out in the }9&”93t Foture new klnds of radio-
dlagnostic apparatus .Sﬂauﬂawij Glaseins) end special
probes eaulopsd with seseilletlng counting devices.

- 2) Parfection of the tenhwisves of all furms of
radlological therany. The development of a rotating
tolsgamma=-apparatus 1s row 2bout to e finlghed. Soon
the beta=trons and linsar ascelerators will be installed.
To improve the vss of the wmeibodes of Intracavitary snd
interwti+ia1 iﬁﬁ?ﬁ}iwﬁ thars ig plonnad & nstional pro-
duction of selts of radicloglesl lms ﬁfuments and apparatus
for ths utilizetiecn of wacrozuvapensions end besds, All
this will 2llow s wids applugxiLnr of radiocactive lso=-
topes; 1t will enable ug tc cure thy late stages of cancer
and te remove the torm ° iniurab}" 111",

3} Improvemsnts in the pwate tisn of the perzonnel
and the dscreasse of hammful offects of rediation on the
patlente. Our therapeutic and preventlve lnstlituticons
apre already rocsiving sets of protective squipment in

clentific devalomment of

fent
in the followlng basic




socordancs wilh
Mivary of thls
ard faculbiles,

At the present tims sll efforts arz belng exerted
in ousrcountry o craabte cordibi

iong for mediceal radioliogy
to take itz righiful plece in medicloe, o

- G




LORTZING RADTATION AND FEUAL Fel

*-Jn....ﬁ“u

. [Pall wing 4s the transiastion of an articls by & P
Eiryushehenkov im Sevebskays mediisine (Seviet Hedi.
eine), Vol 2k, Jo §, Mostow, Sevrenser 1960, pages
ey ‘i
9[,,1-:}.' L3

Tha study of the afiscts of Feprar and gooma reys
on the prensial dsvelopment of organismz began savarsi
vears after Roenteen Jissovaresd X-rays (1595) evd
Beocquerel discovered matural radicachivity (XBSA),

Tha firat regsssvaeh on bhie aff@st of ioﬂj ing ra.

1 ot

dlation on the reproduchiva
I 4

1 05 bed oy 1. Re
Tarkhanoy in 1096, Hs nedizsd
Ta
f

sh tha eyya of Jempreys
e

wkdeh were subjecied to Lers ol Yo verToducs, 1o
M
P

180QL thare aﬂiusrﬂﬁnthe filrzt anmounos ft by Fuor and
Bulle conserning the ualord e sutaome of the ﬁwogm
Vs o

3 OU
nancy of & voung woran efier she had baen X«w yod in the
pelvie reglotis

Beginning 1n the tusntlies end thirtiles of the
present century nmarervous obsorvetlons were published on
the outcoma of ﬁ“e nedas of women who weve zublected
to rediation ot q8%r nhLosvE of pragoanet. 1y was
noticed Shet the exposure to vadlatlion of the polvie
reglon of p?“';??'ﬁ 14 woman oftean led ho the desth of the
fetus. This ovsavvatlon mads ! i5ible for B, A,
Arkhangsltaskly, A. Mayar ; F~ Hidmer and

arrupblng prage-

others Lo vss Xeravs as u
vancies.

Meny researchers wers shudying the anomalies of
dnvoiﬁpmaQt of dlifferent organs n* avatonz of ehliidren
boen to mothers who wero sxpoeed to radintion. L. F.
Driagen, L. Zappart,; LV, P, .hpphyj M, de Renyl, H, W,
Jones and W, Nell brought togethar and systematlzed a
grester part of the svsliable {uformetlion on {reguency
snd kinds of deforwity in childrsn who were expossd to
rodistion 1a thelr pre-natal shate., The lregusncy of

' w10 -



By ot YIS
TR

2
S

-
G e

3 s fie
DMa %

o
i
N

nt

A e

"

i v whar, et

2

sment.

Yoe o
by
-
3T
posurs
e 1t

&
o

%
b ¥
W Latd

5 &
g-"l”«&{‘

£
=

;
&
3

o

i

k¥4

& oe
Py B2
&3 aped gk
wpoh g

e

1

sy
e

Y

¥

-
4

v




abservs & pipgh portellty in $he Intosoweying enbrysn,
nowsver, thoss survlviog wore borwn wilh 0o sopsrent sLERE
of demage dua tn radletion. The exvoesure Lu Xe-rays of

the sgama Intenelty during the varicd of differentiation
of organs and btlssueg of the smbrye results in high frow-
qusnecy of ebnormelities of develoomsnt snd 8 blgh mere
tality rete s&fter birth. Bxposurs to radiation in the
late perlod of geststion leads to the irradiatlion dlasases
in the offspring {strong hypotrophy, hemsrrhages, leucow
penis, and aremin).

The diffarent oubtoomsz of pragnancles which wave
obssrved in the experimsatal animals which raceived
equal dosaze of lonizing radiatlon densnd upon thy dife
ferences Iin the gansitivity of the enbryo to tha slfects
of radistlon.

£t the early stages of developmant the embryonic
eolls quickly undasrge irreversidble chmngss uuder the
Influence of peonetrating rays. As a reauli of that the
rumber of intravierine deaths ia high.

Woe notice that st the time of crgsnogenssls there
~exizts a procespa of salastlve injury to those organs
and tissaes which at the moment of exposurs are in ¢
state of helghtensd differsntiation srd metaboilsn, HMost
often radlation affacts Tthe nerveus system and the eyes
of the mebryo whichk voints to the higher senslitivity of
the ectoderm to radlstion.

In the later stages of embryogensalg, in connscw
tlon with the end of morphnogenesla, the senaitivity of
the awbrys to radiozctiviiy is considerzbly lowsr, Exe
posure to radiation in tris period of prenatal devels
oprsal does uot cruse hlgh mortality of the fetusy nox
dess 1t cavge deformity, However, the offspring show
the sympboms of irradistlon digzesse.

Bach organ {or system of organs) &t certalin Limes
has o heolghtened sonsitivity s redlesciivicy. 2t these
times even a relatively low dozs of radlatlon, not higher
than &5 1., canses anomalles of daveloprant., These awme
bryonle periceds of grestar seusitivity to rediatlion are
called coritlcal pariods,

For diagnostic examlinations tbe X~ray dose varles
from 5 to 10 r. Therefors, such exsulnations of pregnant
woinen at the critical period of smbryonic develoupmsnt
may have deletsrlcus effevcts on Lhe growhh snd formstlon
of tha fetus.

Wolch perlod of prenstal development eof ths human
embryo fg the most dangerous Iin rewpset to ths appssrance
of damage by radiztiony

« 12 -
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think thaet from © & ¥ r¢wwmﬁmw3
is the danger pai »0%0 ihe &%&mﬁ@ of damage %o the human
embrys here sare bighsst. Therefore, when X~ray exeming-
tlon of the pelvie raglon a? wagnant women during the
early pericd of pregnancy is inwvﬁhm%iﬁg the dossage
should not excesd 1 w.

Numerous experiments end e¢liinleal obsery rations
. showed thet the disruptions of the smbryonic development
ean be cauzed wpot only by the smliasion of podlation die
rectly on the ambyyo uh% elso Indirestly bY  the chengesn
which tsks plen in the crganian of the mother.

Ne As Eolining, A. D, Pukhavd %?a;&ﬁiv“&m
hevse ghown in thelr experiments on pregnent snlmels exe
poged to raﬁi&%imw thet the scresvding of the pregnent
uteruy dueling gwnwv&l Leray srposurs 4oss nod pvav@ﬁ%
thu\&ppa&ranﬁe of Xwpray domage in the daveloping embrycs

Fluskery qguotes &8 cags wWhsre & qh%i % in hew m%@ﬁﬁﬁ

and third months of pregnancy was sublected.to Feray
tharepy & & vregull of cancsr of tn& mammery gland,
Thres months efter birth, the ohild was diagnosed sa
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microcephniic with extenasive dapmege Po Lhe eysza. He
Bailey, H. J h‘gg, Schulze-~Hergs snd otbsre dog cribs

similar case N
The @ss@rm of the effects of iﬂdiw@at raglation

is tbhe feol thet under the Ilnfluence of radistion the
metabolism of the mother's body ls disrunted. These
disruptlions ocour in the wary impﬁrtfn? formentative
Progessss g‘tha formation and clireulation of blicod, and
permeabliliy. Toxemia and sutolnfection slsc devaelop.
Changes in the placenta which are *vuxaﬁ by exposurs

of pregnant women to vradiation alse have delstericus

Fleots orn the febtus (M. ¥, Tuzneis ,m)@

ALl thees changes Ln the mother's ovganlem end in
the vlaecents ceuse disyuptiony of tha p;swap eondltions
for dwveiﬂmmwvt ef the febus and incresse the offants

of diroct iﬁnm&img radistion

$@c&a$a of kigh ~§ﬂ$itiv§,y of ths Tebus Lo ra-
Cdiation, 1% 8 necsssary to develep effective means of
protecting 1t One of the for uch profection :
agalant lonlziog radiantion i on of anti-rediation
chemiesl subsbances.

At the present time we huow s great mumber of
different chemicel compounds @mxwhﬁ when used p?&phyl&%-
tiely, wesken the dowmnge from redisbtion and speed up the
process of resovery of damsged functions of the organism.
Inoluded in puch cnﬂmﬁuria are substances which forn nabe
hamoglobin {godlum cyanids, sodium azlde; walomonitril),
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pgbances of coabtrsl end pordosPeral zehicn
(N aukﬂuﬂavhwmgl &uaﬂ uﬁ,gr,, oywoathetlc
and paﬂasymba tetle subatances {[ad lrenalin, acetyl
choling), hormores n@s ﬁﬁf@ﬂ% ACTH) sulnnnfmgontairing
wommmunda (plv*athjon@, thﬁauxw#, uaithicle, cysteline,
cyatamine, cysteamine), and several others,

£11 substances which have antferadiation gualities
vossess certaln propertiss in cowswn, inav are effecs
tive only 1f intreduced vafore ir”adlntiow0 in order to
nive an effactive protective actlion you have o uss large
doses of thy preparstion. Lastly e&n essantial precondle
tlon for the realisstion of chemliecal prdscticn 1g the
presense of oxygern in the lmmediste surrcundings.

0f 811 such c¢hemicsl protective gubstantes the
best known are Lhé qulphur—co;'aining compounts. Among
the sulphurecontalnint compounds the mogt effective 1sg
cysteamin (a Soviet preparetion ealled mercamin) and
cyatanmin,.

According tn the date of V. P. Korotkova, H.
Langeniorf, X, Koch, H, Sauver, L. G, Doherty, W. T.
Burnett, K. Shapire and othsrs, mercamin 1z effective
in preventing death in L& = 100 pey cent of the animals
which were expoased to & levhal & dose of Xeravwa,

The defensive chewmloal substernces do not prevent
irradiation {1insss however, but the animals do seem %o
show & guicker raturn to noroel welght; & speeding up of
reganeratiocn of bons mERrow, Liver, spleen snd the ine
taﬂtina. :

It is interestiag %o nots thet the prophylactisz
introductlion of mercamin hes & pogiitive effect on bhe
regenaration of vrgans gensiive Lo ,uioacihuiuv, but
does not provent the massive satresgia of the follleles
of anlmels which wers exposed to & lethsl dogs of radle
ation {F. Dessive, Z. Baca, A. Herwe ard J. van Lenker).

Meremmlin has boen vaed succesafuily both in bthe
Soviet Union and abresd for ithe prophylactices and therapy
of radiation 1liness In oncologleal patients who had hsen
subjectad to desp roentzan therapry. It was sstablished
that & hamen body can well take & 200 mg dess of mercamin
introvencusly. With such &r introduction of mercemin
the after-effects of raz; atlon 1linegs such as an upset
of integtlnel functlionz snd lsu-~openia d*sappaara It 14
valusbla that this pre%rwutuon, “quﬁ rellieving the
course of radiation 1llnesz, does not dscrenss the posi-
tive effect of roentgsn xrayz on ths growsh of tumcrs
(7. Bacg).

The mechanliem of chemlcal protec t?an sgainzt ras=
Alation fa & vary complex and stiil net fully understood




Procsas.  4he gulvhur~containing gubstancosg sxart an o=

- flusnce on the a1t ferent yaqhugwniw aspecty of 3%ra&?a$ion
effsate. Asx a rerult of the pﬁanhvia@use injection of

the chomlerl defenss substances; the ﬁowuaﬁhﬁﬁ ion of
active water redicals ig iaW$wm&g the a@nﬁxtion@ of hy=
poxia are creaited and a prﬁtwguiﬂn of “Hmw%ouﬂs of enzymes
and tisgsue protsins takes place,

Notwithstanding the positive results of the use of
dhemical snti-radiation protection in &xnﬁpim@nﬁal and
elinieal conditlions, thasse p?%ﬁ&?&ﬁi@m*gﬁ far have not
heen used for the provecilion of the febus from iOﬂi@ing
radiation. At the ssme time the danger to the fatus is
very great when ths mother comes into contact with 2
source of radisticn, '

F. Bo, Shapivo snnounced that she had successfully
used heroin ag 8 meens of protecting nine- and twelve=
day embryoy of mice which had been exposzed to gamme- ro-
diation C ;0%0 in 200 r. As a result of this prophylsctlic
use of hercin thers was noted s decreass of intrauterine
deaths and deaths after birtb, & normallisatlon of the
proceases of growbh and s decreass of deformlities.

R, Rﬁgh@ He u]udc‘i’mu&e,} da W&f%n‘i, } M&ising % 3
‘Dunjle, end P. Maldsgue Iinjecsted wmercamin %ﬁfo pregnsnt
mice and rats and then subjected them to Xerays in 300
to 700 r. dossges. In all csgeg the use of mercamin in-
erassed the rate of survival and novmslization of the
growth procese of the offspring.

We ware stnﬂy ng the effectiveness of merc&wim in

the rediatlon of rat embryos st the beglinning of the
organ-formetlion pericd (ninith day of development) and at
its end (15th dav). It was neted that its protectivs
sffsctiveness 1s determined by the stage of embyonic
davelopment and the dose of radistion. AL the beginning
of the mrgaxmfaﬂm.tiw pericd when the *Wﬁm?ﬂ 88 a result
of active diffeventistion of orgens and tlssues hes &
high sensitivity to radiatic ons e prophylactic imjaasion
of mercamin hag almoat no effect {dese of rediation 300
r.). Decrsssing the doge Ffrom 300 %n 200 r. at the =zeme '
period of ontogencsils resulbsd Kﬁ ¢ congiderable increase
of live hirthe snd s decrease of the rumber of anomalles
- in the new-born vets, .

When mersenin 1g introduced 2% the end of the dif-
forentiation pericd, when the redlo-sensitivity of the
fetus iz considerably lower,; 1t incresses the number of
rats born elive {shout two times) and decreases the
daath rate after birth, DBesidesg ineresasing the survival
level and decreasing the desth rate, the Injesction of
mercamin had a posliive effect algs on the prograess of



of irradiatior Lilncre ip the naw-born (less losns of
welght, ebsence of ansmla, and s conglderably faster
recovery from leucopolesisl.

The mechaniam of chemicesl protection of the fetus
from the effects of lonizing radistion fs virtually une
studied., The protection of the fetus depende to a high
degree upon the ability, speed snd degree of permeation
of the protective substances through the plscente. We
know that ths plzcents 1z a bsreier which prevents many
hermful and toxic subetencss in the mothsar's bedy from
reaching the fatus,

V. I.'Bodyashine and A, ¥, Kiryushchenkov studled-.
the permestlon of £3% mercemin threugh the plscents of
& 'rat and its distribution in the orgsns of the mcther
and the fetus. As a result of the shielding quellty of
the placenta, the smount of marked sulptur in the mercemin
wap three to five times lesa In the organs of the fstus
than in ths mother's organs. :

‘ The psrmesetion of pratective gubstances from the’
mothor to the fetus allews uz to suppose thet with the
help of sulphurecontaining compounds, it will be posalble
to creste an immedlate protection of the emdbryoa from
the direct actlon of peneitrzting rays because &t thst
moment, ths protective agent is alvesdy in the tlssues
of the fetus. £ decrease of anomelilesn ¢f development
of the central nevvous systewn of rats borxn frow mothers
treated by mercamin alse points to the poasibliilty of
guch & mechanism. From the data of S, P. Hicks, we know
that %the changes in the centrel nervous system of the
rattes emdryos under the irflusrnce of radlsticn take place
very quickly: somstlimes 14 iz a guastlon of seversl hours.
Therefore, L. B. Rugsel fhinks thet thoess chehges ean
only be caussd by dfresct irrailstion oun the embryco, bLo-
cause during such » shovrt period of $ime, the radlation
11lness in the mothav’s body doszr vot have tlme to
daevalop.
: ‘ The sulphur-~containing compounds seen Lo have &
double effsct. They not only cause sn irmedlate protecs
tion of the febus dub alszo ssowm Lo have an Indirect
effect on the devalopment of the irradisted embryo. An
easler recovery from the radistlon 1llinsss of the mother

which is observed after the propoyiactic injection of
the chemical proteators suppories this obaervation,

. Thus, one of ths moszt lmportant problems of
‘radiosctivity, the protectlon of tha febus from the
effects of lonizing radlaticn; has bhegun to davelop
sucecessfully. AL the present btims we have proved by
experimental mebthods that It ig theorsiticelly posasinle




.
A1
P
s o
5 e
"
% o &L
Bt 4 42 olmi  © & B
] pE— i o o @ 4 o
@ooe #Sd e A% @l elind £ P
Pos P e o Pt T I/ s g £l @ 2 3
poied SC] it 43 agtl L wida § o
A N I Aafed 32 it i s B 2 R e wed a-4E
£y w4 e et G w3y 36y Y
B o Beo o U £%s i
S " oy o 8 it
oy @ e o &t Pped Srnd b i
wwzta& & 3 . s a3 - . ..v.._ ; 3
I 2 S & 3 Sk 33t B bt}
L8t et Py o s yod S Ao il
tetie cd..m .H., [y mu. o ¥ 4 ..Q..w »u,..sm
e AN % 58S et ’ ca mEe T3
] pved o Basdrd e Py d b))
s For 490 fi  Ben G o ek
= ot ot 47 ; B Fs 4310y 6 &l
=t SER A ; 86 1 . ¢
A PR S RCS o P A & o il . £33
) o A i i £ 05 S W
Pt P 4 i M..w . friTed B ot . Ralio L C . -
P qu..w.. o 533 Sy L Xov] A * o by M~ Rt s B o) -t
62 : 8 o £ i1 :
e el 5 ¥ o ] S gl [EAN
B ; % i 73 ek £ -
Frt Al TN g O W 2y N
N a4 > . o »1 s,
Pl PR Moy 803 e pond i
g LR i W2 o i
i e ] @ wYu
8 & < g 3
S Jit L erd Bafn &
2 SN o]
d oy O Vi W EN
wﬁ\“ h Y Pt B m“w
« . s
s o o2 o v
<5 o P 7 =
BN o St - F
* WoRE ”.a A3 4
<% v i g 4\ o .
2 o © =~ £
I ay B 3
J% © > M: Wﬁx e )
an] Yo : = : pooc
s o S .
] z ¢ : R 3
A . R e Ff , S g o
[ . 5 v e G 43 et — -
ko S o] £3T 0 G <o o o 2 o
L s A 5 sdl (43 D P . P ] )
aA g . - Y k) 3 1y
R I - AR gt a gy o) 2 a5 R
pr W 5% i i i iyt k R
N 0 oem einb @ I D R N A o
- L) o ¥y % & ; =
~ 4 st Cl o L e = d
ol Prigudl o U2 Wi 1 - D
o ¢ G & PrgiEiby T L1004 o RS e "
= 9 53 o ; PN : Y L
&) £ ..um e e STl i Mmm.m @ .mm oy £s o &
o B M Wi W Lo e Mo® =2 b
3 -t U3 erdberd] fry 42 % Mﬁl erd o) o S oo =
% 2 : 3 e d » ’ .
B wi AR el £ R 2w BH A
’ i P ol 3 1S R P Pt N Y OO S S o
R - el e D = Wq., E Feol P T v..
£ B St | G Jo B3 ~ owe 23
<% i £, Td el [ o
= o 5
= g 8
i {2
e
3

®

L.
2e
3»
L
5
6.
1
8,




© 6.«
wl = 5 - - B o
LR 0 e il i~ o i Dt >3
Chy 3] e s of o~ Y
woif @ ¢ 3 i i ot
g~ fury i . i
] W Ko Cy » R S 3
m,\.w.,ﬁ o -t v & Qo
\HUW o vf WUA Wll. w© VM
wE PR = = g R ]
wf 0w i =« e A
= O ' oo o e i
& e ® @ 3 [ (W e . 4
et [l S AT AV — [3a3 e i
L & e (¥l -~ g ~ ﬁ:m
P o« [} oo & [ehs
g e [ * ot oS W
& By 3] - P i
S L3 W < s & %
U-.,w ey & 1) -y WU
5y A i n
\rm PERE g Gl =
: e = 5 =
it ) Onj
4 ot o,
¥ Fcll B % o
H : m . i w4 £
} § -
By VI & £
¥y AN Nt
u e 4
el &

Pl
i

5

3
P e e

wePopral

:
Sa. 2
e e
€ LR Y ® LI
e O £ Ll . ~3
s - .Hw) vy bl AR Fre ,..»mw «
o EREAS 4] Do . :
PR S - < . . 3
i i n,.. o o s < s 3 o w
~ mu ) o g " e b o ¥
* 0t o3 B 2 Fa B 2 >
oL font ns & e i  GE
Qi e o ow 5 N ~h
HEEO TR I8 o o Y @ By 2 &N MRS
et B R i I A et
P oy X et @ ot gt w4 e n [ i
=4 DI = O [rad h.w pH“ s $ @ o g :
i (SR M i 3 <o s 0, wd (1,
G S & [ Py o
: =
= W 3 3 2y =
& * 2 L3 e ® % - L3 3 w o &® < &
2 et LAY, L S o iy & b & 3 o o4 &Y Loy
] gt et o] d ~% ~t 4 f o 0 O o od [



PO

Veole Lo

o Tﬁ’?w; ?Gi;fi&tl"'i@{%g- 19623 Vols Kg Te 5)8?;

Cluston, H., Sglesos, 1952, Vol. CXXIII,

‘45’\};’%) :gmit j-j\ 2‘”’ x;’*' 2&) ;'&*

Ru'ﬂg1¢ L. E.; Fusasl, W. L., Journel of Celluler

omparative Physiclony, 1 bty W0de Alilll,

..;g e 403e

agaedings of the Interpationsd Confemnce

5

igg e 2%":?:;

a&fﬂ}"’i&i“’ﬁ };3 t}g :ﬁog E@?gi’h{:}ﬁ Ss« %s; 1‘5""{ —)hw‘g P-} 5

n
"], Ub@” ol Abomic rmergy [Geneva),
63 V(\.P,&.m .LHL;& }.35‘ iz_e

Rmfﬁ,g W, Flaskemp {e2s sbovel.

v

LA N ER CLuiJ % s VE@.Y}m Sfffﬁ-a: B ';h.,&,.e-a; }?g:}g V(‘}i.

ey

Amerivon Jourpal of Dis. Cplldren, 195h, Vol.

X ‘{.ﬂ!»i‘g P L%, flh:

“Lra- Jaq vﬁﬂqy ZA“»f;f‘ ¥ 39 I-.Eﬁ(ﬁl ‘hf’ﬁlk}_ 1925&# Vﬁlw

??&”{s ve 3o

E:‘-Cv
AR

"

sfd Db

. 19 =




